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Abstract:

Human exposure to microcystins, which are produced by freshwater cyanobacterial species, is of growing
concern due to increasing appearance of cyanobacterial blooms as a consequence of global warming and
increasing water eutrophication. Although microcystins are considered to be liver-specific, there is evidence
that they may also affect other tissues. These substances have been shown to induce DNA damage in vitro
and in vivo, but the mechanisms of their genotoxic activity remain unclear. In human peripheral blood
lymphocytes (HPBLs) exposure to non-cytotoxic concentrations (0, 0.1, 1 and 10mug/ml) of microcystin-LR
(MCLR) induced a dose- and time-dependent increase in DNA damage, as measured with the comet
assay. Digestion of DNA from MCLR-treated HPBLs with purified formamidopyrimidine-DNA glycosylase
(Fpg) displayed a greater number of DNA strand-breaks than non-digested DNA, confirming the evidence
that MCLR induces oxidative DNA damage. With the cytokinesis-block micronucleus assay no statistically
significant induction of micronuclei, nucleoplasmic bridges and nuclear buds was observed after a 24-h
exposure to MCLR. At the molecular level, no changes in the expression of selected genes involved in the
cellular response to DNA damage and oxidative stress were observed after a 4-h exposure to MCLR
(1mug/ml). After 24h, DNA damage-responsive genes (p53, mdm2, gadd45a, cdkn1a), a gene involved in
apoptosis (bax) and oxidative stress-responsive genes (cat, gpx1, sod1, gsr, gclc) were up-regulated. These
results provide strong support that MCLR is an indirectly genotoxic agent, acting via induction of oxidative
stress, and that lymphocytes are also the target of microcystin-induced toxicity.

Source: http://dx.doi.org/10.1016/j.mrgentox.2011.10.002   

Resource Description

Exposure :  

weather or climate related pathway by which climate change affects health

 Food/Water Quality

Food/Water Quality: Biotoxin/Algal Bloom

Geographic Feature:  

resource focuses on specific type of geography

 Freshwater

Geographic Location:  

resource focuses on specific location
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resource focuses on specific location

 Global or Unspecified

Health Impact:  

specification of health effect or disease related to climate change exposure

 Infectious Disease

Infectious Disease: Foodborne/Waterborne Disease

Foodborne/Waterborne Disease: Marine Toxin Syndrome

Resource Type:  

format or standard characteristic of resource

 Research Article

Timescale:  

time period studied

 Time Scale Unspecified
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